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Summary 
Aim of this paper is to explore the main drivers of outsourcing of knowledge intensive 
business services by Italian manufacturing firms. While anecdotal and empirical 
evidence has emphasized labour cost and scale economies as behind firms’ choices to 
outsource production or service activities, here we focus on spatial agglomeration and 
technology as important factors. Using microeconomic data on a repeated cross-section 
of Italian manufacturing firms for the period 1998-2003, we develop a two-stage model 
in order to avoid selection bias: first, we estimate the determinants of the firm's decision 
to outsource business-related services; second, we estimate the main factors underlying 
the intensity and complexity of KIBS outsourcing, expressed by the number of service 
activities that are externalized. Our results show that labour cost-savings are not 
relevant in driving the decision to outsource KIBS, but ICT, R&D and location within a 
dense and technologically developed industrial district have very positive effects. 
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1. Introduction 
Over the last two decades a new form of division of labour has emerged where firms are splitting 
the production stages of their supply value chains into different modules, which can be located 
outside the firm’s boundaries.  
Recently  along  with  outsourcing  of  material  inputs  and  the  low  skill intensive  stages  of 
production, the outsourcing of business services has been receiving attention: improvements in 
communication  technology  and  the  digitization  and  increasing  globalization  of  information 
software  have  enabled  business  services  to  be  split  into  modules, which  do  not  need  to  be 
developed internally, and can be produced almost anywhere in the world. Thus firms can now 
contract  out  services,  ranging  from  routine  call  centre  work  to  higher  value  software 
programming or research and development (R&D) activities.  
Although outsourcing of intermediate material inputs is still far more important, there is much 
current debate about the relocation of white collar jobs, in particular high skill intensive business 
related services. Despite the attention this is receiving in the media and by policy makers, and the 
increasing anxiety related to possible job losses in the home country, little empirical research has 
been  conducted  on  service  outsourcing,  and,  particularly,  on  the  outsourcing  of  knowledge 
intensive business services (KIBS).  
KIBS are often considered one of the hallmarks of the so called ‘knowledge economy’. The drive 
towards specialization and a focus on core business activities accompanied by efforts to compress 
management hierarchies by reducing the number of layers within the production organization 
that began in the 1960s, continues to contribute to huge growth in services employment in both 
the US and the European Union (EU) (Cainelli et al., 2006). The increased knowledge intensity of 
services  and  knowledge  requirements  of  customers  have  increased  the  overall  knowledge 
intensity of all sectors of the economy, creating the conditions for the rapid emergence of a 
specific subset of business services, i.e. “those services that involve economic activities which are intended to 
result in the creation, accumulation or dissemination of knowledge” (Miles et al., 1995, p. 18). This has 
promoted growth of the KIBS sector, which consists of firms aimed at providing support and 
assistance  to  other  firms  and  organizations  in  order  to  deal  with  activities  that  complement 
production  and  with  problems  where  external  sources  of  knowledge  are  required.  KIBS  are 
broadly consultancy and problem solving firms which performs for other firms, services that 
encompass high intellectual value added (Muller, 2001). The literature has generally identified two 
broad types of KIBS: the commonly employed distinction refers to (i) advisory services, primarily 
involving legal activities, bookkeeping, auditing, business and management activities, marketing,   4 
advertising  and  other  administrative  tasks;  and  (ii)  technical  services,  such  as  computer related 
activities, engineering and design, technical analysis, and testing (Koschatzky and Zenker, 1999).  
Another distinction was made by Miles et al. (1995) which is that between traditional professional 
services which are likely to be intensive users of new technology (marketing, advertising, training, 
design, financial services, office services, building services, management consultancy, accounting, 
legal services, environmental services), and new technology based services (telematics and computer 
networks, training in new technologies, design involving new technologies, technical engineering, 
research and development, IT based building and environmental services, and so on).  
In addition, KIBS are characterised by their heavy reliance on professional knowledge, both 
codified explicit and tacit implicit. They can be considered a primary source of information and 
external  knowledge;  they  can  use  their  knowledge  to  produce  intermediary  services  for  their 
clients’ production processes; and, they are typically supplied to business through strong supplier 
user interactions (Miles et al., 1995; Muller and Zenker, 2001).  
This last feature of KIBS is of particular importance for two reasons. First, the client related 
nature of the service helps to shape the process of knowledge creation and diffusion by KIBS. In 
this context, Muller and Zenker (2001) and Strambach (2001) distinguish among three types of 
interaction: (i) first, knowledge acquisition, that takes place through interaction with client firms; 
(ii)  second,  knowledge  recombination  which  occurs  within  KIBS  and  involves  interaction 
between newly acquired and existing knowledge; (iii) third, knowledge transfer from KIBS to 
clients which occurs when knowledge has been acquired and recombined and takes the form of 
new or enhanced services.  
In  addition,  the  face to face  contacts  needed  for  the  exchange  of  tacit  knowledge  makes 
proximity and spatial agglomeration crucial, even in presence of globalized knowledge flows.  
“KIBS are confronted with the specific problems of their clients and thus they require most often direct contacts with 
them in order to conceive solutions by recombining existing knowledge and complementing it with new inputs if 
necessary. A high share of these interactions, especially in the starting phase of a consulting activity, is characterized 
by a strong tacit content, requiring personal contacts in particular. Proximity (geographical, social, cultural, etc.) is 
hence helpful to manage these phases” (Muller and Zenker, 2001, p. 1506).  
While the role played by KIBS in producing and diffusing knowledge across firms and regions 
has been fairly studied, the effects of outsourcing KIBS are less clear and few contributions 
available  have  focused  primarily  on  identifying  the  main  effects  of  outsourcing  in  terms  of 
productivity (Girma and Görg, 2004; Amiti and Wei, 2006), firm profitability (Görg and Hanley,   5 
2004) or domestic employment (Amiti and Wei, 2005). The main determinants of the firms’ 
decision to externally relocate business services have also been less well explored.   
This paper aims to address these gaps by developing an empirical analysis for a sample of Italian 
manufacturing firms. For the empirical investigation, we use a firm level balanced repeated cross 
section  sample  of  1,777  Italian  manufacturing  firms  for  the  period  1998 2003. The  data  are 
drawn  from  the  VIII  and  IX  waves  of  the  Survey  on  Manufacturing  Firms  conducted  by 
Capitalia. Using these microeconomic data, we develop a two stage Heckman model in order to 
avoid selection bias: first, we estimate the determinants of firm's decision to outsource business 
related  services;  second,  we  estimate  the  main  factors  underlying  the  complexity  of  KIBS 
outsourcing, expressed by the number of service activities externalized. 
The  article  makes  three  contributions  to  the  empirical  literature:  (i)  first,  because  of  the 
knowledge intensive nature of the outsourced services, it focuses particularly on factors related to 
technology  and  spatial  agglomeration,  other  than  on  labour  costs  and  the  search  for  scale 
economies; (ii) second, it does not focus exclusively on large firms, but investigates the drivers of 
KIBS outsourcing for a sample of small and medium sized firms, some of them located within 
Italian industrial districts; (iii) third, rather than focusing the analysis on the simple decision to 
outsource  KIBS,  we  look  at  the  factors  that  drive  the  decision  to  externalize  more  service 
activities: in other words, the intensity and the complexity of the outsourcing process.  
The paper is organised as follows. Section 2 explores the literature developed around the issue of 
the determinants of service outsourcing. Section 3 presents the data and empirical methodology 
employed in the analysis. Section 4 discusses the main results of the econometric investigation 
and section 5 concludes the paper.  
2. Related literature 
Most of the studies in the empirical literature concentrate on material input outsourcing and 
evidence on service outsourcing is rather scant. Moreover, most studies on service outsourcing 
are devoted to exploring the main trends (Jones and Kierzkowski, 2001; Yeats, 2001; Borga and 
Zeile, 2004) and effects, particularly in terms of firms’ labour and total factor productivity (Girma 
and Görg, 2004; Amiti and Wei, 2006), profitability (Görg and Hanley, 2004), employment  and 
wage inequality (Feenstra and Hanson, 1996; Amiti and Wei, 2005) and overall structural change 
(McCarthy and Anagnostou, 2004; Montresor and Vittucci Marzetti, 2007).  
With respect to what determines the decision to outsource, the evidence suggests three factors 
involved  in  the  decision  to  re locate  the  production  of  service  inputs  outside  the  firm’s   6 
boundaries (Abraham and Taylor, 1996; Girma and Görg, 2004). The most important of these is 
the savings on labour costs, that is, achieving reductions in the wages and benefits payable to 
non core employees by contracting out peripheral or complementary stages of production to 
low wage regions or countries. This supposes that high wage firms would typically be expected to 
outsource more intensively than low wage firms.  
The  second  factor  is  demand  volatility:  the  more  a  firm’s  output  is  subject  to  seasonal 
fluctuations, the more it will try to outsource peak period tasks in order to maintain as steady a 
flow of employment as possible over time. However, one would expect there to be a negative 
relationship between demand volatility and the propensity to contract out if the firm were able to 
internally re organize tasks at relatively lower costs than the outsourcing case.  
The third factor is the search for specialized skills or equipment that the firm lacks in house. 
What is relevant here is the achievement of scale economies in the supply of the process or 
service that the firms seeks to outsource. There may be scale economies in the production of 
specific inputs such that firm size becomes a determinant of its outsourcing strategy: since small 
and medium sized firms usually find it more difficult to achieve a minimum efficient scale of 
production, they will be more keen to outsource production. However, as small firms have less 
flexibility than large firms to react to variability in consumer demand, and face higher search 
costs, a positive relationship may emerge between firm size and outsourcing.  
In addition to these traditional drivers of labour cost, output cyclicality and scale economies, 
there are other factors that contribute to the decision to farm out service activities. Girma and 
Görg (2004), for instance, point out that the nationality of the firm’s ownership may have a 
positive influence on the propensity to internationally outsource services: foreign owned firms, in 
particular, are found to be more prone to outsource because they are expected to be part of a 
vertical multinational in which there will be specialization and higher outsourcing of activities to 
vertically linked plants and because they are expected to have better access to external providers 
of services than domestic firms. 
In addition technology plays a role: there is a positive relation between service outsourcing and 
investments in computer equipment and information and communication technology (ICT) in 
the workplace (Bartel, Lach and Sicherman, 2005; Hölzl, Reinstaller and Windrum, 2005), high 
R&D intensity, and the presence of a highly skilled workforce within domestic firms.   
There are several explanations for this positive role of technology in shaping firms’ decisions to 
externalize service activities: Acemoglu et al. (2006), for instance, postulate that firms closer to the 
technological  frontier  will  be  more  willing  to  decentralize  their  activities  in  order  to  take   7 
advantage of information and techniques that are not widely available. For this reason, younger 
firms, whose short history limits their ability to learn about their own specific needs, and firms 
investing more in R&D, are more like to choose a decentralized organizational form than older 
firms.  
Apart from this, advances in transport and communication technology have acted to weaken the 
link between specialization and geographic concentration, making it highly possible to separate 
tasks in time and space. “When instructions can be delivered instantaneously, components and unfinished goods 
can be moved quickly and cheaply, and the output of many tasks can be conveyed electronically, firms can take 
advantage  of  factor  cost  disparities  in  different  countries  without  sacrificing  the  gains  from  specialization” 
(Grossman and Rossi Hansberg, 2006, p. 2). The result has been a boom in the outsourcing of 
both manufacturing and other business activities.  
Finally, ICT reduce the firms’ external coordination costs significantly, creating the conditions for 
organization of its activities in modules using new experimental designs (Hölzl, Reinstaller and 
Windrum, 2005). In particular, network based technologies can provide the means for radically 
re organizing  interactions  with  other  firms  along  the  supply  chain,  thus  creating  new 
opportunities for outsourcing to specialist KIBS providers.  
In this paper we argue that there is another factor that may be relevant in the outsourcing of 
KIBS: spatial agglomeration, that is, the location of firms within a dense industrial area, where the 
probability  of  finding  specialized  external  providers  is  high  and  which  favours  face to face 
contacts and close spatial interaction, particularly stimulated by the intangible and complex nature 
of KIBS. Although the traditional literature on international outsourcing seems to neglect this 
aspect, a strand of studies on foreign direct investment (FDI) and agglomeration economies has 
emerged which explores the main costs and advantages linked to decisions about where to re 
locate activities. The theory in this context argues that the decision about where to locate an 
activity may be driven by the existence of positive externalities generated by the presence of other 
firms in the same geographic area. These kind of benefits, also refereed to as Marshall Arrow 
Romer (MAR) externalities (Glaeser et al., 1992; Cainelli and Leoncini, 1999; Cainelli et al., 2007a), 
emerge based on three factors: (i) the transmission of knowledge among firms and workers due 
to geographical proximity (knowledge spillovers), informal contacts and labour mobility; (ii) the 
formation of specialized local labour markets, which results in skilled workers available in large 
numbers and avoids any kind of labour shortage (labour pooling); (iii) the availability of a wide 
range  of  services  and  productive  factors  within  a  geographically  concentrated  market  (input 
sharing).    8 
The literature on agglomeration and FDI (Wheeler and Mody, 1992; Head, Ries and Swenson, 
1995; Bronzini, 2004; Federico, 2006) generally finds a positive effect of spatial agglomeration for 
attracting  FDI  inflows  independent  of  the  measure  of  agglomeration  used  and  econometric 
technique  adopted.  In  addition,  this  positive  effect  can  influence  both  domestic  and  foreign 
investors,  thus  the  high  availability  of  industry specific  inputs  or  services  in  a  particular 
geographic  area  attracts  both  national  and  foreign  firms,  making  foreign  investments 
geographically concentrated.  
Here we argue that spatial agglomeration may play a significant role in driving the decision to 
outsource KIBS: due to their characteristics, the re location of such services requires the firm to 
search for highly specialized markets, particularly abundant in high skill personnel and where 
informal  and  face to face  interactions  promote  the  transmission  and  re codification  of  tacit 
knowledge.  We  think  that  industrial  districts,  characterized  by  relatively  close  communities 
(Cainelli, 2007) and the existence of agglomeration externalities, may represent a highly attractive 
geographic space for externalization of knowledge intensive activities.   
3. Data and methodology 
3.1. The data set 
In this paper we use a balanced repeated cross section of Italian manufacturing firms for the 
period  1998 2003.  These  data  are  drawn  from  the  VIII  and  IX  waves  of  the  Survey  on 
Manufacturing Firms (Indagine sulle Imprese Manifatturiere) carried out by Capitalia (ex Mediocredito 
Centrale), which conducted interviews in 2001 and 2004 of all firms with 500 employees and 
over, and with a representative sample of firms with more than 11 and less than 500 employees, 
stratified by geographic area, industry, and employment size. These two waves of information 
gathering involved 4,680 and 4,289 firms respectively; the number of firms in the merged sample, 
after deleting outliers and observations with no balance sheet information, is 1,777 firms. Table 1 
shows the structure of this sample of firms by Pavitt sectors for the merged sample and for the 










Table 2 shows the distributions by Pavitt sectors and employment size of firms that outsourced 
at least one of their business service activities over the period 2001 03. The number of firms that 
outsourced KIBS is 146, which is 8.2% of the 1,777 firms of the sample. By KIBS we mean both 
traditional professional and new technology based services, and particularly: (i) administrative and 
managerial activities; (ii) accounting and bookkeeping; (iii) computer related activities; (iv) R&D, 
engineering and design; (v) testing and technical analysis; (vi) advertising; (vii) personnel research 
and  selection.  Other  services,  such  as  janitorial  and  call  center  activities  are  not  considered 
knowledge intensive.  
Table 1 – Sample structure by Pavitt sectors and employment classes size 
Pavitt sectors (1998 2003)    11 20  21 250  251+  Total 
Supplier Dominated  366  513  50  929 
Scale Intensive  125  141  25  291 
Specialized Suppliers  134  292  39  465 
Science Based  30  55  7  92 
Total  655  1,001  121  1,777 
Pavitt sectors (1998 2000)           
Supplier Dominated  985  1335  124  2,444 
Scale Intensive  392  383  74  849 
Specialized Suppliers  422  626  91  1,139 
Science Based  70  150  28  248 
Total  1,869  2,494  317  4,680 
Table 2 – KIBS outsourcing by Pavitt sectors and employment size 
Pavitt sectors (1998 2003)    YES  NO  Total 
Supplier Dominated  62  867  929 
Scale Intensive  24  267  291 
Specialized Suppliers  52  413  465 
Science Based  8  84  92 
Total  146  1,631  1,777 
Employment size       
11 20  45  610  655 
21 250  85  916  1001 
251+  16  62  78 
Total  146  1,631  1,777   10 
Table 2 shows that the most active firms in terms of KIBS outsourcing are the medium sized 
companies  in  the  traditional  (textile  and  clothing,  food,  paper  and  printing)  and  specialized 
suppliers  sectors  (mechanical  products,  office  accounting  and  computer machinery,  precision 
instruments).  
As  already  mentioned  as  well  as  a  simple  indicator  on  the  decision  to  outsource  KIBS,  we 
calculated a second indicator to approximate for the intensity and the complexity of outsourcing,  
calculated as the number activities outsourced by each firm from the total number of activities 
listed in the questionnaire (seven).  
Table  3  describes  the  distribution  of  this  indicator  within  the  sample  by  Pavitt  sectors  and 
employment size. What emerges is that most firms outsource just one activity of the seven, and 
that  the  most  outsourcing intensive  firms  are  again  medium sized  companies  in  the  supplier 
dominated and specialized supplier sectors.  
 
Table 3 – Intensity and complexity of KIBS outsourcing by Pavitt sector and employment size  
  Number of outsourced activities 
Pavitt sector  1  2  3  4  5  6  Total 
Supplier Dominated  33  20  5  1  1  2  62 
Scale Intensive  18  3  3  0  0  0  24 
Specialized Suppliers  31  9  4  7  1  0  52 
Science Based  5  0  1  2  0  0  8 
Total  87  32  13  10  2  2  146 
Employment size  1  2  3  4  5  6  Total 
11 20  29  11  0  2  1  2  45 
21 250  47  19  12  7  0  0  85 
251+  11  2  1  1  1  0  16 
Total  87  32  13  10  2  2  146 
 
Since  we  want  to  look  at  the  spatial  determinants  of  KIBS  outsourcing,  we  looked  at  the 
distribution of outsourcing by firms’ spatial agglomerated areas. Table 4 shows how the indicator 
for outsourcing complexity varies according to the industrial district
1 to which the firm belongs 
to. 
                                                 
1 In this paper we adopt the National Statistical Institute (Sforzi ISTAT) classification of Italian industrial districts 
(ISTAT, 1997). This procedure – known as the Sforzi ISTAT procedure – identifies 159 Italian industrial districts, 
starting from information on commuting provided by the 2001 Population Census. It consists of two steps. First, it 
divides the national territory into 686 Local Labour Systems (LLS) on the basis of the degree of commuting in each 
Italian municipality. These LLSs are groupings of municipalities characterized by a certain degree of commuting to 
work.  Secondly,  it  defines  as  industrial  districts  those  LLSs  that  satisfy  the  following  three  requirements:  (i) 
percentage of manufacturing employees compared to the total of non agricultural is higher than the national average; 
(ii) there is specialisation in one particular manufacturing industry; (iii) the percentage of employees working in firms 
with less than 250 employees is higher than the national average. In this way, 159 industrial districts were identified.    11 
 
Table 4 – Intensity and complexity of KIBS by type of industrial district 





























































1  6  16  4  4  0  0  0  1  29 
2  0  3  3  0  0  2  0  0  8 
3  2  2  1  2  1  0  0  0  8 
4  1  6  0  1  1  0  0  0  9 
5  1  1  0  0  0  0  0  0  2 
6  0  2  0  0  0  0  0  0  2 
Density  5.43  5.60  1.15  3.74  0.37  1.79  0.40  0.43  2.36 
Total  10  30  8  7  2  2  0  1  60 
Source:  VIII  and  IX  Surveys  on  Manufacturing  Firms  (Capitalia,  2001;  2004)  and    XVIII  Censimento  generale 
dell’industria e dei servizi (ISTAT, 2001).  
Textile:  textiles  and  garments;  Mechanic:  mechanical  products;  Jewellery:  jewellery  and  musical  instruments;  House: 
housing related goods; Paper: paper and paper products: Leather: leather and shoes; Food: food and beverages; Rubber: 
rubber and plastics.  Density= number of local units in each group of districts (by specialization)/total Italian district 
area. 
 
From Table 4 it is clear that industrial districts specialized in the production of textiles and 
mechanical products are characterized by the highest level of outsourcing of KIBS. In Italy, the 
mechanical and textile districts have also the highest density, calculated here as the number of 
local units of production
2 per km
2 per district area relative to the national average. Therefore, we 
should expect a stronger agglomeration effect for firms in denser more firm populated areas (i.e. 
textile and mechanical products), since the probability and the number of inter firm interactions 
should be higher than in other areas.  
 
3.2. Methodology 
The goal of this empirical analysis is to identify which factors have an influence on the volume of 
outsourced  knowledge intensive  activities,  which  is  some  indicator  of  the  intensity  and  the 
complexity of the outsourcing strategy based on our belief that the more high skill intensive 
services firms externalize the higher is the number of interactions they have to manage.  
Since we only observe this indicator for a subset of the sample, we are in front of a truncated 
sample at a threshold level of ci=0 and thus need to correct for such a problem that can bias our 
                                                                                                                                                          
 
2 According to EUROSTAT ISIC Rev3 classification, a local unit is any “enterprise or part thereof (e.g. a workshop, 
factory,  warehouse,  office,  mine  or  depot)  situated  in  a  geographically  identified  place.  At  or  from  this  place 
economic activity is carried out for which   save for certain exceptions   one or more persons work (even if only 
part time) for one and the same enterprise”.   12 
OLS estimates. For this reason, we used the Heckman two step estimator for selection models 
(Heckman, 1976; 1979). Such models are common in microeconometric studies, particularly in 
the estimation of wage equations or consumer expenditure.  
The procedure adopted is as follows and aims to estimate an equation of the type 
 
) ... ( 1 1 0 u x x s y s k k i i i + + + + = b b b   with  0 ) ,..., | ( 1 = k i x x u s E      (1) 
 
where si =1 is the selection indicator that we observe only if ui ≤ ci   xiβ and the error term is 
normally distributed with zero conditional mean
3. Since si  depends directly on ui, si  and ui  will not 
be uncorrelated, even conditional on xi, so the standard OLS estimator is no longer consistent.  
The usual way of tackling sample selection bias is to add an explicit selection equation to the 
population model of interest, e.g.:  
 
u x x y k k i + + + + = b b b ... 1 1 0    with  0 ) ,..., | ( 1 = k i x x u s E  
[ ] 0 ... 1 1 1 0 ³ + + + + = n g g g m m i z z s             (2) 
 
in  which  we  assume  that  elements  of  x  and  z  are  always  observed  and 
0 ) ,..., ; ,..., | ( 1 1 = m k z z x x u E .  
The Heckman two stage estimation method (Heckit) is used to estimate γ using the entire sample 
and,  in  a  next  step,  to  consistently  estimate  β  on  the  subset  of  observations  for  which  the 
selection  variable  is  observed.  Operationally,  the Heckit  first  uses  the  n  observations  of  the 
sample and estimates a probit model of si  on zi and obtain estimates of gˆ. Then it calculates the 
inverse Mill’s ratio  ) ˆ , ( ˆ g l l i i z =  for each i with si =1 (the selected sample). In the second stage, 
the selected sample is used to estimate  i y  on  i x  and  i l ˆ  and obtain estimates of  b  that are 
consistent and approximately normally distributed.  
In  our  case,  the  selection  indicator  is  given  by  a  dummy  variable  equal  to  1  if  firm  i  has 
outsourced KIBS in the period 2001 03 (out_kibs), and the second stage dependent variable is 
represented by the index of outsourcing complexity (kibs_int), as given by the number of service 
                                                 
3 It is easy to see that when si =1, we return to the standard initial model  u x x y k k o i + + + + = b b b ... 1 1 , whereas, when si 
=0 we get the null identity 0=0+0 that tells us nothing about b .    13 
activities externalized over the total number of phases the firm can potentially contract out (in 
this case seven).  The reference questions from the questionnaire are presented in Appendix A.  
In the first stage we consider two sets of independent variables: (i) controls, and (ii) variables that 
capture those factors underlying the decisions to outsource KIBS, as suggested by the literature. 
As controls we include six types of variables: (i) four geographic dummies (North West, North 
East, Centre and South); (ii) three size dummies (D11 20; D21 249 and D250+); iii) four Pavitt 
sector  dummies  (Scale  Intensive;  Specialised  Suppliers;  Science  Based  and  Supplier  Dominated);  (iv)  a 
dummy (Group) measuring whether or not a firm belongs to a business group; (v) a variable (Lage) 
measuring the age of the firm; and, finally, (vi) a variable measuring the capital intensity of the 
firm’s  production  process  (K/L).  Appendix  B  provides  a  more  detailed  definition  of  these 
variables.   
In  order  to  capture  other  factors  behind  the  decision  to  outsource  KIBS,  we  consider  the 
following variables: (i) labour costs per employee (Labour costs) and (ii) a technology dummy (ICT) 
which gives information about the firm’s propensity to invest in ICT (Internet and network 
based technologies). These two variables are calculated for the 1998 2000 wave, so as to a priori 
avoid  any  possible  problem  of  reverse  causality  in  the  relationship  between  the  dependent 
variables and the covariates.  
In the second stage equation we include both controls and those variables we think can directly 
affect the complexity of the outsourcing decision when controlling for unit labour costs and 
ICT
4. We include: (i) a R&D dummy, with the idea that the more the firm invests in R&D the 
closer  it  is  to  the  technological  frontier  and  the  higher  the  probability  of  deciding  for  a  
decentralized organizational form (Acemoglu et al., 2006); (ii) a spatial agglomeration dummy 
(district) capturing the firm’s localization within an industrial district, further decomposed into 
eight dummies for each type of industrial district listed in Table 4 (text, mech, gold, house, paper, 
leather, food, rubber); (iii) a geographic agglomeration variable (density) computed, following Ciccone 
and Hall (1996), as the number of local units belonging to a district d with specialization s per km
2 
of the district’s area relative to the national average: 
 
                                                 
4 The are two reasons for deciding not to include the same variables in the first and the second stages: first, we want 
to avoid as much as possible problems of collinearity among regressors, which can make the Heckit estimations very 
imprecise; (ii) second, only in the case that a variable appears only at the second stage we interpret its estimated 











, =  .                                                 (3) 
 
Since it provides a measure of externalities related to the geographic scope of agglomeration 
economies, this variable is particularly useful to investigate the role played by agglomeration of 
firms belonging to the same district: the higher the index, the denser is the observed district with 
respect to the national average, and the higher is the possibility that firms will benefit from 
knowledge spillover and rapid transmission of ideas.  
In addition to these three variables we also include interaction terms between R&D and district 
dummies/spatial density variables in order to capture the possible joint effects of technology and 
spatial agglomeration.  
4. Empirical results 
Tables 5, 6, 7 and 8 report the results of our econometric analysis. The comment on our findings 
relate  to  the  stages  in  the  Heckman  procedure,  bearing  in  mind  that  in  the  first  stage  the 
dependent variable is related to the decision to outsource at least one stage of firm’s KIBS to 
external  agents,  and  in  the  second  stage  the  dependent  variable  is  the  number  of  services 
outsourced over the total number of activities that firms could potentially externalize.  
We start with the first stage. An analysis of the results in tables shows that the size dummy 
capturing firms with more than 251 employees is positive and statistically significant. This can be 
interpreted as evidence that large firms have a higher probability of contracting out KIBS since 
they manage a wider range of business activities. In other words, the decision to outsource KIBS 
depends on firms size. Only large firms are capable of organising their entire activity on a wide, 
often  international  scale,  based  on  their  better  availability  of  financial  capital  and  strategic 
resources  involving  management,  organization,  logistics  and  so  on.  The  indicator  of  capital 
intensity is statistically significant, but in this case the sign of the coefficient is, as expected, 
negative. In other words, the higher the capital intensity, the lower the probability of outsourcing 
KIBS.  This  means  that  firms  are  more  willing  to  outsource  labour intensive  phases,  which 
generally are the KIBS. The last explanatory variable that is statistically significant in this first 
stage of the Heckman procedure is the ICT dummy: that is, a dummy that takes the value 1 if 
firms  have  invested  in  ICT  equipments  (Internet  and  network based  technology)  during  the 
period  1998 2000  and  0  otherwise.  Our  results  show  that  this  variable  is  both  statistically 
significant and positive. This can be interpreted as evidence that firms that invest in ICT are   15 
more likely to outsource high skill intensive services because ICTs (Internet and network related 
technology) enable significant reductions in the coordination costs of firms thus generating the 
conditions for organizing activities through modules. Finally, it is interesting to note that the unit 
labour cost variable, although positive, is not statistically significant. In other words, according to 
our econometric findings, labour cost savings do not seem to be a relevant reason driving the 
decision to outsource KIBS.    16 
 
Table 5 – Heckman procedure: estimates 
First stage  Second stage  ESTIMATION METHOD: HECKMAN PROCEDURE 
Coeff.  t values  Coeff.  t values 
North West  0.165  0.98   0.024   0.49 
North East  0.282*  1.71   0.034   0.63 
Centre  0.159  0.91   0.059   1.10 
South  Ref.  Ref.  Ref.  Ref. 
D11_20  Ref.  Ref.  Ref.  Ref. 
D21_250  0.119  1.20   0.006   0.22 
D250  0.375**  1.92  0.0001  0.00 
Scale Intensive  0.109  0.86   0.056   1.50 
Specialised Supplier  0.174*  1.61   0.003   0.10 
Science Based  0.061  0.31   0.020   0.36 
Supplier Dominated   Ref.  Ref.  Ref.  Ref. 
Group  0.025  0.21  …  …. 
Log(Age)t 1   0.129   1.47  …  …. 
Log(capital intensity) t 1   0.076*   1.74  …  …. 
Log(labour cost per employee) t 1   0.154  0.97  …  …. 
D_ICT t 1  0.183*  1.66  …  …. 
         
District  …  ….  0.099**  3.85 
Dis_textile  …  …  …  …. 
Dis_mech  …  …  …  …. 
Dis_gold  …  …  …  …. 
Dis_house  …  …  …  …. 
Dis_paper  …  …  …  …. 
Dis_leather  …  …  …  …. 
Dis_rubber  …  …  …  …. 
D_R&D t 1  …  …  0.069**  2.61 
D_R&D t 1×Dis_textile  …  …  …  … 
D_R&D t 1×Dis_mech  …  …  …  … 
Dens_mech  …  …  …  … 
D_R&D t 1×Den_mech  …  …  …  … 
         
Mills lambda  0.017  0.15  …  … 
     
N. Obs.  1,777  1,777 
Censored Obs.  1,631  1,631 
Uncensored Obs.  146  146 
         
Wald chi2(24)  37.44     
Prob>chi2   0.004     
The regression also includes a constant term 
Legend: ** significant at 5%; * significant at 10% 
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Table 6 – Heckman procedure: estimates 
First stage  Second stage  ESTIMATION METHOD: HECKMAN PROCEDURE 
Coeff.  t values  Coeff.  t values 
North West  0.165  0.98   0.014   0.28 
North East  0.282*  1.71   0.026   0.47 
Centre  0.159  0.91   0.042   0.76 
South  Ref.  Ref.  Ref.  Ref. 
D11_20  Ref.  Ref.  Ref.  Ref. 
D21_250  0.119  1.20  0.0007  0.00 
D250  0.375**  1.92  0.004  0.08 
Scale Intensive  0.109  0.86   0.043   1.13 
Specialised Supplier  0.174  1.61  0.012  0.34 
Science Based  0.061  0.31  0.013  0.23 
Supplier Dominated   Ref.  Ref.  Ref.  Ref. 
Group  0.029  0.21  …  … 
Log(Age)t 1   0.129   1.47  …  … 
Log(capital intensity) t 1   0.076*   1.74  …  … 
Log(labour cost per employee) t 1   0.154  0.97  …  … 
D_ICT t 1  0.183*  1.66  …  … 
         
District  …  …  …  … 
Dis_textile  …  …  0.095*  1.60 
Dis_mech  …  …  0.112**  3.52 
Dis_gold  …  …  0.030  0.56 
Dis_house  …  …  0.095  1.39 
Dis_paper  …  …  0.190  1.28 
Dis_leather  …  …  0.061  0.58 
Dis_rubber  …  …   0.133   0.90 
D_R&D t 1  …  …  0.063**  2.40 
D_R&D t 1×Dis_textile  …  …  …  … 
D_R&D t 1×Dis_mech  …  …  …  … 
Dens_mech  …  …  …  … 
D_R&D t 1×Den_mech  …  …  …  … 
         
Mills lambda  0.071  0.61  …  … 
     
N. Obs.  1,777  1,777 
Censored Obs.  1,631  1,631 
Uncensored Obs.  146  146 
         
Wald chi2(24)  40.23     
Prob>chi2   0.020     
The regression also includes a constant term 
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Table 7 – Heckman procedure: estimates 
First stage  Second stage  ESTIMATION METHOD: HECKMAN PROCEDURE 
Coeff.  t values  Coeff.  t values 
North West  0.165  0.98   0.012   0.25 
North East  0.282*  1.71   0.011   0.21 
Centre  0.159  0.91   0.040   0.76 
South  Ref.  Ref.  Ref.  Ref. 
D11_20  Ref.  Ref.  Ref.  Ref. 
D21_250  0.119  1.20  0.003  0.14 
D250  0.375*  1.92  0.005  0.11 
Scale Intensive  0.109  0.86   0.054   1.47 
Specialised Supplier  0.174*  1.61  0.007  0.22 
Science Based  0.061  0.31   0.007   0.12 
Supplier Dominated  Ref.  Ref.  Ref.  Ref. 
Group  0.025  0.21  …  … 
Log(Age)t 1   0.129   1.47  …  … 
Log(capital intensity) t 1   0.076*   1.74  …  … 
Log(labour cost per employee) t 1   0.154  0.97  …  … 
D_ICT t 1  0.183*  1.66  …  … 
         
District  …  …  …  … 
Dis_textile  …  …  0.109  1.60 
Dis_mech  …  …   0.003   0.07 
Dis_gold  …  …  0.023  0.46 
Dis_house  …  …  0.071  1.10 
Dis_paper  …  …  0.210  1.48 
Dis_leather  …  …  0.062  0.62 
Dis_rubber  …  …   0.109   0.77 
D_R&D t 1  …  …  0.021  0.76 
D_R&D t 1×Dis_textile  …  …   0.065   0.53 
D_R&D t 1×Dis_mech  …  …  0.213**  3.68 
Dens_mech  …  …  …  … 
D_R&D t 1×Den_mech  …  …  …  … 
         
Mills lambda  0.61  0.55  …  … 
     
N. Obs.  1,777  1,777 
Censored Obs.  1,631  1,631 
Uncensored Obs.  146  146 
         
Wald chi2(24)  57.55     
Prob>chi2   0.0004     
The regression also includes a constant term 
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Table 8 – Heckman procedure: estimates 
First stage  Second stage  ESTIMATION METHOD: HECKMAN PROCEDURE 
Coeff.  t values  Coeff.  t values 
North West  0.165  0.98   0.007   0.14 
North East  0.282*  1.71  0.0007  0.01 
Centre  0.159  0.91   0.035   0.66 
South  Ref.  Ref.  Ref.  Ref. 
D11_20  Ref.  Ref.  Ref.  Ref. 
D21_250  0.119  1.20  0.004  0.16 
D250  0.375*  1.92  0.001  0.04 
Scale Intensive  0.109  0.86   0.051   1.34 
Specialised Supplier  0.174  1.61  0.006  0.18 
Science Based  0.061  0.31  0.010  0.19 
Supplier Dominated   Ref.  Ref.  Ref.  Ref. 
Group  0.025  0.21  …  … 
Log(Age)t 1   0.129   1.47  …  … 
Log(capital intensity) t 1   0.076*   1.74  …  … 
Log(labour cost per employee) t 1   0.154  0.97  …  … 
D_ICT t 1  0.183*  1.66  …  … 
         
District  …  …  …  … 
Dis_textile  …  …  0.084  1.46 
Dis_mech  …  …  …  … 
Dis_gold  …  …  0.015  0.29 
Dis_house  …  …  0.064  0.96 
Dis_paper  …  …  0.203  1.40 
Dis_leather  …  …  0.061  0.59 
Dis_rubber  …  …   0.115   0.79 
D_R&D t 1  …  …  0.026  0.93 
D_R&D t 1×Dis_textile  …  …  …  … 
D_R&D t 1×Dis_mech  …  …  …  … 
Dens_mech  …  …   0.001   0.28 
D_R&D t 1×Den_mech  …  …  0.019**  3.06 
         
Mills lambda  0.070  0.61     
     
N. Obs.  1,777  1,777 
Censored Obs.  1,631  1,631 
Uncensored Obs.  146  146 
         
Wald chi2(24)  48.80     
Prob>chi2   0.0003     
The regression also includes a constant term 
Legend: ** significant at 5%; * significant at 10% 
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In the second stage of the Heckman procedure, the dependent variable is constituted by the 
number of services outsourced over the total number of activities that firms could potentially 
externalize. This variable can be interpreted as a measure of intensity and complexity of KIBS 
outsourcing activity. What emerges first from the econometric findings is the role of the R&D 
dummy, which measures whether or not firms invested in R&D activities during the period 1998 
2000. This dummy is statistically significant and positive. This finding is in line with Acemoglu et 
al., 2006: i.e., the closer the firm is to the technological frontier, the more it will focus on its 
technological core, and seek to decentralize complementary activities.  
Another  interesting  result  concerns  the  role  of  spatial  agglomeration  on  these  processes. As 
already noted we measured this variable in two ways: first, using a dummy indicating whether or 
nor a firm belongs to an industrial district, and secondly using a measure of spatial density. What 
emerges is that firms belonging to industrial districts, in general, are more prone to outsource 
higher volumes of KIBS. This is particularly true for textile and mechanical industrial districts. As 
far as the spatial density measure is concerned, we can see that the higher the density of the 
industrial district, the higher the intensity and complexity, from an organizational point of view, 
of KIBS outsourcing. It is interesting to note that the results are similar whatever variable is used 
to  measure  spatial  agglomeration.  This  means  that  within  this  context  what  matters  is  not 
elements specific to industrial districts such as the social dimension or the sharing of a common 
system of cultural and social values, as suggested by the traditional literature on Italian industrial 
districts (Brusco, 1982; Becattini, 1989; Dei Ottati, 1994; Brusco et al., 1996; Cainelli, 2007), but 
simply the forces associated with spatial proximity. 
These findings can be generally interpreted as a symptom that spatial agglomeration externalities,  
however measured, matter in driving the choice about how many services firms will contract out. 
In  fact,  Marshallian  externalities  make  more  convenient  to  contract  out  KIBS  since  spatial 
proximity, face to face contacts, trust and better control of quality and time delivery allowed by 
the existence, within a bounded geographic area, of multiple specialized service providers make it 
easier to manage a range of complex tasks characterized by a high degree of complexity and non 
codifiable aspects. More generally, spatial agglomeration reduces transaction costs for district 
firms allowing them to organize their activities in modules, and to contract out KIBS activities.  
Finally, we introduced some interaction terms into our econometric specifications. The main 
result of this analysis is confirmation that, as suggested by some recent contributions (Cainelli et. 
al. 2007b; Cainelli and Iacobucci, 2007) spatial agglomeration matters only when it is linked to 
technology. This result seems to be particularly true in the case of mechanical districts. In this   21 
case the interaction term between the R&D and the mechanic district dummy is positive and 
highly statistically significant. This means that the more technologically advanced is the firm, and 
the  denser  is  the  agglomerated  area  in  which  it  is  located,  the  higher  the  intensity  and  the 
complexity of KIBS outsourcing. The outsourcing by district firms of high skill intensive phases, 
requires trust, face to face interactions, knowledge transfer, quality and time delivery control, etc., 
and thus the localization of KIBS providers within industrial clusters represents – according to 
our econometric findings – a relevant strategic condition for fostering these processes. In other 
words, the interaction between spatial agglomeration and technology affects KIBS outsourcing 
and thus firms’ organization and governance, since district firms specialized in the production of 
mechanical products seem generally to show a higher propensity to focus on their technological 
core.                     
5. Conclusions 
Since the mid 1980s a new form of division of labour has emerged in which firms split up the 
production stages of their value chain into different modules, whose production can be located 
outside the firm’s boundaries in order to exploit the benefits of localization.  
Although  initially  it  was  the  production  of  low  skill intensive,  low quality  goods  that  was 
commonly outsourced, technological progress and reduction in transport and communication 
costs, has encouraged the outsourcing of high skill intensive, high quality goods and services.  
The outsourcing of services, and, particularly, KIBS has received relatively little attention in the 
empirical literature which has generally focused on exploring its main effects in terms of firm 
profitability and domestic employment.  
In this paper we have examined the determinants of the decision to outsource KIBS at firm level. 
Working with a sample of Italian manufacturing firms for the period 1998 2003, we investigated 
the main factors underlying the intensity and the complexity of the KIBS outsourcing process, as 
expressed by the number of service activities actually externalized by each firm. After correcting 
for sample selection, we find that: (i) the propensity to outsource is not affected by labour cost 
savings reasons, but depends directly on the firm’s size and investment in ICT equipment, and is 
negatively related to the firm’s capital intensity; (ii) the volume of KIBS outsourcing is positively 
related to its investment in R&D, belonging to a relatively dense local production system and the 
interaction between R&D and spatial agglomeration, which is particularly evident in mechanical 
industrial districts.    22 
Our results are in line with the literature emphasizing the role of agglomeration externalities in 
affecting the decision to relocate knowledge intensive activities on a domestic, or local scale, 
where geographic proximity, knowledge spillovers and closer interaction among agents make it 
easier for firms to manage complex transactions and increase their competitiveness even in the 
face of increasing globalization of production.  
   23 
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Appendix A 
 
Definition of KIBS outsourcing from the questionnaire 
 
 
(1)  In  the  three  years  2001 2003,  has  the  firm  externalized  (outsourcing)  activities  that  were 
previously integrated? 
 
1.  Yes 
2.  No 
 
 
(2) If yes, indicate which ones: 
 
1.  Stages of the production process 
2.  Administrative managerial activities 
3.  Accounting and bookkeping 
4.  Computer related activities 
5.  Research and development, engineering, design 
6.  Testing and technical analyses 
7.  Advertising 
8.  Research of personnel 
9.  Storage and packing 
10. Janitorial services 
11. Call center 
12. Other activities (specify)  
 
 
Source: Capitalia (2004), IX Indagine sulle Imprese Manifatturiere (2001 03), Rome.  





Variable  Description 
Dependent Variables 
Out_kibs  1 if the firm has outsourced at least one stage of its KIBS activities to 
external agents; 0 otherwise 
Kibs_int  Number of services outsourced over total number of activities the 
firm could potentially externalize (seven) 
Independent variables 
Age 
Lage  Natural logarithm (2003 year of firm’s set up) 
Geographical Area 
North West  Liguria, Lombardia, Piemonte, Valle d’Aosta 
North East  Emilia Romagna, Friuli Venezia Giulia, Trentino Alto Adige,  Veneto 
Centre  Abruzzo, Lazio, Marche, Molise, Toscana, Umbria 
South  Basilicata, Calabria, Campania, Puglia, Sardegna, Sicilia 
Employment Size 
D11_20  11 20 employees 
D21_250  21 250 employees 
D250  251+ employees 
Sector of economic activity – Pavitt classification 
Supplier dominated  Textiles, footwear, food and beverage, paper and printing, wood 
Scale intensive  Basic metals, motor vehicles and trailers 
Specialized suppliers  Machinery and equipment, office accounting and computer 
machinery, medical optical and precision instruments 
Science based  Chemicals, pharmaceuticals, electronics 
Groups of firms 
Group 2003  1 if the firms belonged to a business group at 31.12.2003; 0 otherwise 
Capital intensity  Log of average capital labor ratio for 1998 2000 
Unit Labor Costs 
Labor cost  Log of labour cost per employee (1998 2000) 
Technology 
ICT  1 if the firm has invested in ICT equipment (internet and network 
based technology) in the period 1998 2000; 0 otherwise 
R&D  1 if the firm has invested in R&D in the period 1998 2000; 0 
otherwise 
Spatial agglomeration 
District  1 if the firm is located within an industrial district (ISTAT 
classification) 
Density  Number of local units placed in district d with specialization s  per km
2 
of the district’s land surface relative to the national average 
Districts specialization  
Textile  Textile and garments 
Mechanic  Mechanical products 
Gold  Jewellery and music instruments 
House  Housing related goods 
Paper  Paper and paper products   28 
Leather  Leather and shoes 
Food  Food and beverages 
Rubber  Rubber and plastics 
Interaction terms 
R&D_district  1 if the firm has invested in R&D and is located within an industrial 
district (R&D * District) 
R&D_Textile  1 if the firm has invested in R&D and is located within a district 
specialized in textiles and garments 
R&D_Mechanic  1 if the firm has invested in R&D and is located within a district 
specialized in mechanical products 
R&D_density  R&D * Density 
Density_Mechanic  Density of Mechanical districts (Density*Mechanic) 
R&D_density_mechanic  R&D*Density*Mechanic 
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